Iron Metabolism in Tuberculosis-Roberts et al. beng similar to the abnormalities produced by isoniazid in the marrows of experimental animals and in human subjects reeiving isoniazid therapy. The exact cause of the change is unknown, but it has been attributed to disturbance of pyridoxine metabolism. The incidence of the abnormality in the present series might have been higher had iron deficiency, which was common in the group as a whole, been corrected before the bone-marrow examinations were made.
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Summary
Two groups of tuberculous patients, 50 treated and 18 untreated, were investigated for abnormalities of folate and iron metabolism. In 30% of the 68 patients the marrows showed obvious megaloblastic changes. Hypersegmented polymorphs were seen in about one-third of the peripheral blood films, and serum folate levels below the lower limit of a control series were found in 35% of the patients. Figlu tests were positive in 47%, and red-cell folate levels were subnormal in 33% of the small unselected proportion of the patients tested. Folate deficiency was equally common among the treated and untreated patients, and its incidence bore no relation to the clinical extent of the disease or to the length or type of chemotheraPY.
Excess stainable iron was present in the erythroblasts of 19 (30%) of the 63 patients whose marrows were suitable for assessment. The iron granules were coarser than normal, were increased in number, and were often perinuclear in distribution. One patient showed obvious ring sideroblastic change. Increase in marrow iron was confined to patients receiving chemotherapy, and was particularly common in patients treated with isoniazid and P.A.S. for longer than six months, occurring in 16 (57%) of these 28 patients. Some of these patients also had raised serum iron levels and increased saturation of the iron-binding capacities.
During routine haematological investigations at the South Weetrn Hospital in 1964 many elderly people had low levels of folafe in their serum. In order to establish the incidence of a low serum folate and to attempt to determine its cause we decided to investigate patients over 70 years old admitted to hospital.
A similar investigation into the folic acid status of men and women admitted to an old people's home in Bristol has recently been published (Read et al., 1965) . We were able to explore the problem more extensively in a hospital population and to confirm that folic-acid deficiency is common in old age and that dietary deficiency is almost certainly the principal cause.
It xylose-excretion test was not used, as it is known to give low values in old people (Finlay and Wightman, 1958 ; Fowler and Cooke, 1960 Material and Methods From April 1964 data were collected on 72 patients aged over 70. These people were an unselected group of consecutive admissions to the geriatric unit of the South-western Hospital. There were 46 females and 26 males, the clinical diagnoses on admission being arranged in groups in order of frequency (Table I) . No patient suffered from hepatic cirrhosis. In this age group multiple pathology is the rule, and only the principal condition is mentioned. Of these 72 patients 63 had been visited at home by one of us (T. C. P. W.) on the day of admission to hospital, details of the medical and social circumstances being noted at the time. Five were admitted from local authority welfare homes and four had been referred by the family doctor to the outpatient department. The following tests were performed on admission:
Haemoglobin was estimated by a standard oxyhaemoglobin method (Husain et al., 1963) . The early morning urine, after 15 g. of histidine given the night before, was subjected to electrophoresis (Kohn et al., 1961 (Herbert, 1964) , and each laboratory should establish its own normal figures. In our hands the presence of more than 4% of cells with more than four lobes suggests megaloblastosis.
Blood urea was determined in all cases by use of a diacetylmonoxime method with a Technicon AutoAnalyzer (Skeggs, 1957 One aspect of mental frailty was considered-namely, impaired motivation-ranging from simple apathy or disinterest in preparing food to loss of initiative accompanying actual dementia. Cases of depression were also included.
This information was used to divide cases into groups according to their general mobility and ability to " forage " and prepare food. This was done without knowledge of the serum folate values. Factors influencing mobility were clinical, such as osteoarthritis, chronic heart failure, and senescence, or social, such as poor cooking facilities and poverty. The situations were never simple, many factors being concerned in each case. The picture was further complicated by the willingness of neighbours or relations to give help where needed. Some patients were provided with " meals on wheels" by the local authority social services but would not eat what they were given. Three groups of patients were compared. Group I consisted of 38 patients whose disabilities were thought to be mild or moderate and whose mental capacities were normal.
Group 2 consisted of 13 patients severely affected by chronic disease to the extent that they had been confined to one room at home for at least two months before admission. Their mental state was judged to be normal.
Group 3 contained 18 patients, none of whom was confined to one room at home but who lacked motivation. All such persons had " withdrawn " into themselves to a greater or less extent, so that whatever their clinical or social circumstances their ability to look after themselves was impaired. Three patients with impaired mental function were not included, because their physical disability was severe enough to confine them to one room.
Results
Serum folate was low, less than 5 m/ig./ml. in 28 patients. Fig. 1 shows the haemoglobin in these subjects. Only 12 were anaemic; two of these had a megaloblastic marrow, five were iron-deficient, one had malignant disease, two were uraemic, and one mildly anaemic without obvious cause (Hb 12.3 g./100 ml.). One patient was probably megaloblastic in that his Hb was 12.9 g./100 ml., his neutrophil lobe count was 5%, and he was Figlu-positive. The bone-marrow, unfortunately, was not examined.
Serum vitamin B2variedbet120 and 850 ft/Ag./ml., with a mean figure of 374 ptf~g./ml. One patient with Addisonian pernicious anaemia, whose serum vitamin B12 was 80 ,u/ig./ml., was excluded. Four patients had values between 120 and 140 4ttug./ml., in all of whom the bone-marrow was normoblastic.
Neutrophil lobe counts (Fig. 2) Figlu (Fig. 3) (Knowles et al., 1963 Faecal-fat excretion.-There was no difference between the "low folate" and " control " groups. Sixteen patients whose serum folate was low excreted 0.9 to 6.4 g./24 hours, with a mean of 3.5 g. Nine patients, also over 70 years of age, with a normal serum folate, excreted 0.8 to 7.7 g./24 hours, with a mean of 2.9 g.
Folic-acid absorption. -Fig. 5 shows the range of results in the low folate and two control groups. It should be noted that the highest figures in each group coincide. Again there was no difference between the 14 cases with low serum folate and those in either the group of elderly patients with normal serum folate or the younger controls. Both control patients with idiopathic steatorrhoea had very low levels of serum folic acid after oral dose.
Social data (Table II) .-A significant relationship was found between the number of cases with low serum folate in the three groups described and the severity of the disability (P<0.01). Group 3 (lacking motivation) contains the greatest number of patients whose serum folate was reduced. Group 2 (severe physical handicap) also contains proportionately more than the less severely affected group 1. Attempts to correlate the serum folate with further subdivision of disability failed to show any significant relationship. It may seem surprising that any patients so severely incapacitated as those in groups 2 and 3 could have normal levels of folate in the serum. It should be (1962) . Only two patients had a folic-acid-deficient megaloblastic anaemia. The faecal-fat analyses and folic-acid absorption tests used here serve to exclude severe malabsorption, and it seems unlikely on general grounds that a mild isolated absorption defect could be so widespread in the population.
The incidence of low serum folate in the three social groups described, increasing as it does with the severity of disability, is suggestive of a nutritional origin for the deficiency. It is worth noting that 67% of patients unable to look after themselves because of mental disorders were folate-deficient. It should be stressed that no other common factors likely to affect folic-acid metabolism could be found within the groups and that the patients were arranged within these groups before the serum folate results were known. It is extremely difficult to obtain evidence of lack of dietary folic acid by taking a history. We found the attempt quite unrewarding. In the first instance many people had trouble remembering what they had eaten even the day before (Herbert, 1963) . Even allowing for this it is uncertain how much of the L. casei-active material in food, not all of which is folate (Butterworth et al., 1963) , is available for absorption. Finally, published tables take no account of the folic acid destroyed in cooking.
The evidence presented above strongly suggests nutritional folic-acid deficiency, but proof is dependent on measurement of dietary intake. This is manifestly impossible by calculation from the patient's history and published tables of food values, as shown here. It is clearly desirable to have more accurate data on folic acid consumed in the diet, and further studies on this are in progress.
The clinical importance of dietary-folic-acid deficiency in geriatric hospital admissions may seem small, as most subjects were not anaemic. However, it was the cause of megaloblastic anaemia in two patients, and may well have been concerned in the pathogenesis of anaemia in another. It is probably more important as an index of a degree of malnutrition which might lead to megaloblastosis if the body is challenged by d'.eases which increase folic-acid metabolism. Summary Seventy-two patients over the age of 70 years were investigated for folic-acid deficiency on admission to a geriatric hospital in South London. Low levels of serum folate were found in 28, and evidence is, presented that dietary deficiency of this vitamin is chiefly responsible.
